Evaluation of the antioxidant activity and chromatographic profile of the Piper aduncum (false jaborandi) extracts. This paper describes the investigation of the chemical composition using the leaves of Piper aduncum (Piperaceae) through methods of extraction envolvind decoction, maceration and ultrasonic bath. The investigation was made by the gas chromatography-mass spectrometry/SPME. From these extracts, the antioxidant activity in the presence of a free radical DPPH was evaluated.
INTRODUCTION
In Brazil, the species Piper aduncum, belonging to the Piperaceae family, is popularly known as false jaborandi. The family Piperaceae is pantropical, with species distributed throughout the Americas from Mexico to the south of Argentina (Yunck, 1972) .
The medicinal use of false jaborandi has been reported in gynecological diseases and intestinal disorders ( VAN DEN BERG, 1993 apud Souza et al., 2008 , as a diuretic, antiblenoragic, carminative, digestive exciting, for ailments of the liver, to fight wildfire and treatment of chronic ulcers (Coimbra, 1994) . The essential oil has a fungicide, molluscicide, acaricide, bactericide and larvicide (FAZOLIN et al., 2005) . The extract produced from the leaves can be used to control the type of fungus Colletrotricum musae (Bastos & Albuquerque, 2004) . The essential oil of Piper Passos et al., v(6), nº 6, p. 1248 -1260 , 2012 . Rev. Elet. em Gestão, Educação e Tecnologia Ambiental (e-ISSN: 2236 -1170 aduncum showed activity against Clinipellis pernicious fungus, which causes plague that affects crops and cocoa cupuaçu.
This paper aims at the comparative phytochemical analysis of different extracts of leaves of
Piper aduncum by gas chromatography/mass spectrometry and determines the antioxidant activity of extracts obtained by maceration, decoction and ultrasonic bath. Given the diversity of processes available for obtaining herbal, studies involving the different extraction methods, the characterization / isolation of chemical constituents and the possible pharmacological actions represent an important contribution to ensuring the effectiveness and quality of these products.
EXPERIMENTAL

Plant material
The Piper aduncum leaves used in this experiment was collected in the University of Vale do Rio Doce (UNIVALE), Governador Valadares-MG, Brazil. After drying in an oven with air flow controlled temperature at 40 ° C ±1.l, the vegetable material was crushed with the help of a knife mill (Marconi -model 340).
Extraction methods
Piper aduncum extracts were prepared in three different procedures involving maceration, decoction and ultrasonic extraction. The main extraction conditions are described in Table 1 . The best extraction time of each method was determined spectrophotometrically. In specific periods of time, aliquots of 0.1 mL of the extract in monitoring were added to 2.9 mL of ethanol and the absorbance was read at 662 nm. The final extraction was considered when the absorbance of the extract remained constant. In three procedures were placed on the rotary evaporator to complete evaporation of the solvent, and then incubated at 40°C with air flow to the total dry extract. The dry extracts from the plant ethanolic solutions were prepared in the in final concentrations ranging from 0.975 to 1.5 mg.
Solid Phase Micro Extraction (SPME)
A volume of 50 µL of dry extract of the plant at a concentration of 20 mg mL-1 were mixed in a glass vial of 2 mL and the solvent removed in a centrifugal vacuum evaporator (Speedvac, modelo Passos et al., v(6), nº 6, p. 1248 -1260 , 2012 . Rev. Elet. em Gestão, Educação e Tecnologia Ambiental (e-ISSN: 2236 -1170 www.ufsm.br/reget ou http://cascavel.ufsm.br/revistas/ojs-2.2.2/index.php/reget 1250 SC250, ThermoSavant, EUA) for 18 h at 30 °C at 10 millibar. The vial was sealed with a septum cap sealed with Teflon-coated (Supelco, USA) and heating to 90 °C. The SPME fiber (polydimethylsiloxane/divinylbenzene PDMS/DVB 65 µM, Supelco, USA) was inserted through a manual support through the septum in the headspace for 30 minutes. After the fiber was immediately analyzed by gas chromatography.
Chromatographic Analysis
The analysis by gas chromatography and mass spectrometry were performed on a Shimadzu QP-5050A (Shimadzu, Japan) equipped with a PTE-5 column (30m, 0.25 mm, 0.25 µ M, Supelco, USA).
The following conditions were used for all analysis: helium as carrier gas at a flow rate of 22.3 mL min-1 and injector temperature maintained at 230 °C The oven temperature program was as follows: 80 °C for 3 minutes then heating to 300 °C at a rate of 7 °C min-1, 300 °C for 5 minutes.
The injection was made in split mode, with a ratio of 1:10. The mass detector was programmed to scan the range of m / z 50 to 500 at a rate of 2 scans per second. The acquisition and manipulation of data were conducted using the software CLASS 5000 Shimadzu 
Analysis of antioxidant activity
In order to analysis the antioxidant activity was performed the assay with the free radical 2,2-diphenyl-1-picrylhydrazyl (DPPH). It was prepared an ethanolic solution of DPPH in a concentration of 0.004% and has been reading in the spectrophotometer (FENTO 800XI) at a wavelength of 517 nm. At 300 µL of ethanol extract of Piper aduncum in different concentrations (0.09875 to 1.5 mg mL-1) were added to 2.70 mL of DPPH solution. The absorbance of the solutions was monitored Passos et al., v(6), nº 6, p. 1248 -1260 , 2012 . Rev. Elet. em Gestão, Educação e Tecnologia Ambiental (e-ISSN: 2236 -1170 and a kinetic method was performed, which each five minutes until 30 minutes, was monitored the loss of. All experiments were performed in triplicate.
To enable a comparison, was performed the same test with synthetic substance with antioxidant action. Thus, in 300 µL of ethanolic solutions containing the synthetic antioxidants Trolox, BHA and BHT in concentrations ranging from 0.975 to 1.5 mg mL-1 were added 2.70 mL of DPPH solution.
Spectrophotometric measurements of the kinetics involved were monitored at 664 nm in triplicate.
RESULTS AND DISCUSSION
Extraction Method x Chemical composition
The secondary metabolism of plants is a plant defense mechanism responsible for the biosynthesis of complex structures such as alkaloids, terpenoids and phenylpropanoids derivatives. The wealth of secondary metabolites in plants is explained by the diversity of factors that stimulate its production, such as temperature, rainfall, seasonality, atmospheric composition, altitude, latitude, UV radiation, circadian rhythm, micronutrients, macronutrients, plant age and attacks by herbivores and pathogens (LUCKNER, 1984) .
High Performance Liquid chromatography coupled with mass spectrometry detection (LC/MS) is one of the most powerful analytical tools for organic compound analysis. The LC/MS presents some advantages such as generation of chemical fingerprint for the compound of interest, structural information and molecular weight information that allows confirmation or identification of compounds, moreover to obtain quantitative data.
In mass spectrometry, gas molecules are ionized, accelerated by an electric field, and then separated according to their ratio of mass/charge (m/z). The mass spectrum is a histogram showing the relative abundance of each ion that strikes the detector equipment. The characteristic and only achieved for each compound mass spectrometry makes the most reliable method for confirmation of identity.
In chemical composition of ethanol extracts of the species analyzed there was a predominance of terpenoids compounds commonly found in the species of the genus Piper Passos et al., v(6), nº 6, p. 1248 Passos et al., v(6), nº 6, p. -1260 Passos et al., v(6), nº 6, p. , 2012 (MESQUITA et al., 2005) . Table 2 shows the frequency of compound majority (over 4%) found in each type of extraction. From the data presented can be observed that some were common to the three extracts as Caryophyllene-α and nerolidol. However, it is clear the distinction between the chemical composition of different extracts majority indicating that the extracts may have different pharmacological activities. Table 3 presents the main pharmacological activities described in the literature for the majority chemical compounds found in extracts of Piper aduncum.
Maceration consists in the extraction of plant material in a closed container at room temperature for an extended period, as the decoction extraction is performed under heating (SIMÕES, 2004) . Ultrasound is mechanical waves that propagate in successive cycles of compression and rarefaction, forming cavitation bubbles that implode releasing a lot of energy, providing increased temperature and pressure, and these factors are responsible for the extraction of plant secondary metabolites (KORN , 2003) . The procedure to obtain the vegetable extract must be chosen according to the purpose for which the product is intended for, since there are differences in the chemical composition of extracts obtained by these different processes and therefore in it pharmacological activity.
Antioxidant activity
Free radicals and reactive oxygen species play a fundamental role in cellular metabolism; however, when there are excess can cause oxidative stress, leading to tissue changes responsible for various diseases, including cancer (DRÖGE, 2002) . Antioxidants are substances that react with free radicals preventing or reducing oxidative stress and subsequent tissue destruction (HALLIWELL, 1992) .
Various methods are used to determine the antioxidant activity of extracts and isolated compounds, one of the most used is to assess the ability of the compound to sequester the free radical 2,2-diphenyl-1-picril-hydrazyl (DPPH •), which has purplish absorbent 517 nm. The substance with antioxidant reduces the DPPH radical, forming picril-diphenyl-hydrazine which has yellow and thus disappears in 517 nm absorption (Brand-Williams et al., 1995) . Thus, the percentage of DPPH • remaining in the reaction medium is inversely proportional to its antioxidant action of the compound, since the greater the consumption of DPPH by a sample and the greater its ability to reduce this compound. Passos et al., v(6), nº 6, p. 1248 -1260 , 2012 . Rev. Elet. em Gestão, Educação e Tecnologia Ambiental (e-ISSN: 2236 -1170 This result may be related to the chemical composition of the extract, and secondary metabolites identified as type sesquiterpene nerolidol, α-caryophyllene, present in the sample of the two methods, and the antioxidant activity in an ultrasound bath and decoctions are at a higher expression in Figure 1 .
For maceration results for antioxidant activity, the two methods was less expression.
Although the compounds have in their composition in common, a compound which was identified only appeared in the maceration germacrene D at a concentration of 17.16% in the test sample. Figure 1 shows the activity of ethanol extract of Piper aduncum obtained with the techniques of decoction, maceration and ultrasound in the presence of free radical DPPH in a time Passos et al., v(6), nº 6, p. 1248 Passos et al., v(6), nº 6, p. -1260 Passos et al., v(6), nº 6, p. , 2012 Passos et al., v(6), nº 6, p. 1248 -1260 , 2012 . Rev. Elet. em Gestão, Educação e Tecnologia Ambiental (e-ISSN: 2236 -1170 
